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In Masbate, senatorial scallop Chlamys senatoria is one of the five 
commercially important species of scallop present in Asid Gulf, but its 
basic biology is poorly understood in the Philippines. To provide biological 
information for future conservation and management, the reproductive 
rhythm of senatorial scallop in relation to lunar phase was investigated 
from October 2016 to March 2017. Scallops were collected daily from 
the fishers’ catches and were measured, dissected, and processed for 
histological analysis; whereas, fecundity and size of eggs (diameter) were 
also determined. Ecological parameter such as bottom water temperature 
was monitored during the sampling period. Results showed that C. 
senatoria is a highly fecund species, which ranges from 8.3 X 105 to 2.1 X 
106 oocytes per female and its sizes (oocytes) ranges from 53.8 µm to 72.5 
µm while Gonado-somatic index (GSI) ranges from 3.2 to 7.1. Fecundity, 
egg diameter, and the GSI decreased during new moon (NM) and full 
moon (FM). GSI indicates that the onset of spawning activity commences 
during NM and FM. Environmental parameters that were monitored 
showed significant variations in relation to lunar phase. Spawning of 
scallop C. senatoria follows a lunar reproductive pattern, which was 
initiated and influenced by the variations of different factors such as 
temperature, water amplitude, and light as the effect of lunar/tidal cycles. 
These findings indicate that reproduction and necessarily spawning in the 
scallop are related to factors associated with lunar phases. Strategies for 
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Scallops are of worldwide economic important 
invertebrates in aquatic ecosystem that support both 
commercial fisheries and commercial efforts (Shumway 
and Parsons, 2016). They are commercially exploited for 
human consumption, which is considered as luxury food 
in many countries (Wong, 2016) that are highly nutritious 
as they are rich in glycogen and protein (Minchin, 2003; 
Hardy, 2006). Having a wide geographical distribution 
from polar to tropical regions, the scallop C. senatoria 
belong to the family Pectinidae, which is a diversed group 
of bivalve molluscs with more than 30 genera and 400 
species inhabiting from shallow intertidal waters up to a 
depth of 7,000 meters worldwide (Brand, 2006; Telahigue 
et.al., 2018). In the Philippines, scallops were reported 
to occur in Lingayen Gulf and Visayan Sea (Del Norte, 
1991) particularly in Asid Gulf (Soliman and Dioneda, 
2004) and Gigantes Island (Morillo-Manalo et al., 2016; 
Acabado et al., 2018). For instance, five commercially 
important scallop species including C. senatoria were 
reported inhabiting the Asid Gulf (Soliman and Dioneda, 
2004) that supports the need of people in terms of food 
and livelihood (Cabiles et al., 2019). The gulf is part of the 
Visayan Sea, which is a large body of water reported to be 
the only remaining site in the Philippines to have a large 
volume of scallops thriving in their natural habitat where 
they are fished commercially (Bobiles and Soliman, 2018). 
Scallops reproductive biology have been extensively 
conducted worldwide (Cabiles and Soliman, 2019); 
whereas, several methods were reported as means of 
assessing its gametogenesis and reproduction. These 
include microscopic (histological) (Dukeman et al., 
2005; Sarkis et al., 2006; Morillo-Manalo et al., 2016), 
macroscopic (visual) gonadal staging (Naidu, 1970; Lefort 
and Clavier, 1993), and gonado-somatic index (GSI) 
(Sarkis et al., 2006; Morillo-Manalo et al., 2016; Sienes 
et al., 2018). The combination of GSI and histological 
analysis were the most common methods used to 
assess the reproductive pattern of scallops; wherein, the 
combination of these methods gives reliable information 
for reproductive development (Cabiles and Soliman, 
2019). According to Sastry (1970 and 1979), scallops, 
like other marine bivalves, have reproductive cycles that 
are genetically-controlled response to the environment. 
They spawn throughout the year (Dukeman et al., 2005; 
Morillo-Manalo et al., 2016) and that all gonad stages are 
present each month (Morillo-Manalo et al., 2016). The 
continuous spawning and the occurrence of these stages 
throughout a month may suggest lunar rhythm (Sienes 
et al., 2018). Reproductive synchrony with lunar cycles 
may have evolved because the cycles of the moon offer 
reliable time cues to which reproductive behavior can be 
synchronized (Skov et al., 2005). However, the influence 
of lunar cycle on the reproductive biology remains a gap 
for most of the tropical bivalve species like scallops (Tran 
et al., 2011; Hamli et al., 2015).
Therefore, the general aim of this study is to determine the 
reproductive rhythm of C. senatoria relative to lunar cycle 
in Asid Gulf, Philippines. Specifically, the study focuses 
on the determination of the changes in fecundity, egg 
diameter, and GSI, in relation to environmental parameters 
such as bottom water temperature, tidal cycle, and moon 
illumination, which were affected by lunar/tidal cycle. 
Knowledge on this aspect is important as baseline data 
on its reproductive biology and for understanding and 
predicting recruitment events. The information that were 
generated may serve as reference to Local Government 
Unit (LGU), to the Fisheries managers and to the Bureau 
of Fisheries and Aquatic Resources (BFAR) in formulating 
certain management scheme to conserve the natural 
stocks. People, whose livelihood are intensely dependent 
on these species, are the direct beneficiaries of this study 
as the results will likewise help them to have a sustainable 
resource in the future. 
MATERIAL AND METHODS
Study site
Asid Gulf (Fig. 1) is one of the commercially major 
fishing grounds found at the Visayan Sea (12°10’46’’N; 
123°29’57”E), which is reported to be the only remaining 
site in the Philippines to have a large volume of scallops 
thriving in their natural habitat where they are fished 
commercially (Bobiles and Soliman, 2018; Buban et al., 
2020). It is bordered by five coastal towns from Jintotolo 
Island of Balud (in the southwest) through Milagros, 
Cawayan, Placer, and Esperanza (in the southeast). The 
scallop production that beds in the Gulf are within the 
Recodo Marine Fishery Reserve (RMFR) and portion of 
the beds is in the adjacent coastal towns (Mendoza and 
Soliman, 2017), which include Pananawan, Malbug, Pina 
Island, Naro Island, Guinlubngan, and Namatyan.
Monitoring of environmental parameters
To have a reliable data on daily changes of bottom water 
temperature, a data logger was deployed on the bottom 
(20m) where the scallops inhabit. The data logger was 
checked monthly to keep it clean from algae and to 
check if it is well-functioning. After three months, the 
first data logger was retrieved, and another data logger 
was deployed on the same site. On the other hand, tide 
table of Cebu was used to monitor daily changes in water 
amplitude on the study sites. While data on light intensity 
(moon illumination) was taken from “vercalendario.
info”, which give details on daily moon information in the 
Philippines such as moon illumination, distance, and the 
likes.
Collection of samples 
Ten live female scallops C. senatoria were collected daily 
from the catches of hired divers throughout the six months 
study period. Collection of samples covers the minor 
and major spawning event of the species under study 
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Fig 1. Map of the study site
(Morillo-Manalo et al., 2016). Weather conditions were 
also considered in the collection of samples; whereas, 
collection only commenced during weather conditions 
that are favorable for scallop diving. 
Preserving of samples
Before transporting them to the laboratory, the 10 female 
C. senatoria were then preserved in a 10% formalin 
solution to avoid deterioration of their internal parts, 
particularly the gonads. The 10% formalin is a 1:10 dilution 
of 100% formalin in distilled water (1 part formaldehyde 
diluted in 9 parts water). Since 100% formalin contains 
a 37% formaldehyde, a 1:10 dilution contained 3.7% 
formaldehyde.
Weighing of samples
The total weight of the individually preserved sample was 
determined using analytical balance to the nearest 0.01 
g. Dissection of samples commenced after the process 
to separate the gonad from the other parts. Each gonad 
was weighed using the analytical balance; and were again 
preserved in a 10% formalin solution for histological 
analysis. 
Determination of Gonado-somatic index 
Gonado-somatic index (GSI) was calculated daily; a 
relationship was considered between the total weight 
and gonad weight of the individual sample. Dissection of 
the individual sample was done and the determination 
of gonadal weight using analytical balance commenced 
after the process. GSI of C. nobilis was computed using 
the formula:
GSI=[(Gonad weight (g))/(Total weight (g))]∙100
Estimation of fecundity
Estimation of fecundity (number of eggs) was done using 
gravimetric method, wherein a 0.1 g sub-sample from 
each gonad was used. The samples were placed in a 
petri dish and teased manually to separate the follicles. 
Separated follicles were put in the beaker to which a 100 
ml tap water was added. Three replicate sub-sample of 
1ml each were obtained, and oocytes were counted using 
a compound microscope. Fecundity (F) was estimated as:
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Fig 2. Fecundity of C. senatoria in relation to water 
amplitude (NM – New moon; FQ – First quarter; FM – Full 
moon; LQ – Last quarter)
Gonadal staging
To properly determine the changes in gonadal 
development of female C. senatoria, two random samples 
were taken daily from the month of October and March, 
which represent the cold and warm months covered by 
the study. Randomly-selected individual samples were 
submitted for histological analysis at the Hi-Precision 
Laboratory, wherein the slides preparation was likewise 
conducted. Interpretation of the histological results, such 
as the gonadal staging and egg measurement, was done 
in Bicol University. 
Measurement of egg diameter
Daily samples that undergo histological analysis were used 
for the egg measurement. Because the scallop eggs are 
irregular in shape, the longest dimension was recorded 
as the diameter (Fuerte and Baez, 1993). Measurement 
was done using Applied Vision 4 software, wherein 20 
randomly-selected oocytes per sample were measured.
Data Analysis
This study applied quantitative research design; collected 
data sets were subjected to descriptive statistics such 
as mean and standard deviation. Regression analysis 
was established to test the relationship among the 
parameters collected such as dependent variables namely 
fecundity, egg diameter, and GSI to independent variables 
namely water amplitude, water temperature, and moon 
illumination. One-way analysis of variance was used to 
identify the possible differences between the test variables 
(dependent and independent) in relation to lunar phase. 
After finding out if the ANOVA was significant, a Tukeys 
test was conducted to identify which among the variables 
were significantly different in relation to lunar phase. 
Multiple regression analysis was used to determine 
which among the independent variables greatly affect the 
variations of dependent variables, specially in spawning 
of C. senatoria. 
RESULTS
Fecundity in scallop C. senatoria of 57 – 86 mm shell height, 
corresponding to 19.6 – 84 g ranged from 8.3 X 105 to 2.1 
X 106 oocytes per female. The mean fecundity for the six 
months study period was 1.4 X 106 (±3.9 X 105) eggs, and 
it varies in relation to lunar cycle. Individual samples with 
higher fecundity were observed during First Quarter (FQ) 
and Last Quarter (LQ) lunar phase with 1.8 X 106 (±2.1 X 
105) and 1.6 X 106 (±2.9 X 105) eggs respectively. However, 
decrease in fecundity was observed in the individuals 
collected during New Moon (NM) and Full Moon (FM) 
with 1.0 X 106 (±1.6 X 105) and 1.3 X 106 (±11.6 X 105) eggs. 
Throughout the six months study period, decrease in 
fecundity was consistently observed during NM and FM; 
whereas, increase in fecundity was consistently observed 
during FQ and LQ lunar phase. 
Fecundity of C. senatoria varies in relation to exogenous 
factors such as water amplitude, water temperature, and 
moon illumination. Decrease in fecundity was observed 
during NM and FM in association with the increase in 
water amplitude (Fig. 2), decrease (FM) and increase 
(NM) in water temperature (Fig. 3), and when the highest 
(FM) and lowest (NM) light intensity were recorded (Fig. 
4). Decrease in fecundity could possibly be attributed by 
the spawning event of the individual during NM and FM 
lunar phase.
Fig 3. Fecundity of C. senatoria in relation to bottom water 
temperature (NM – New moon; FQ – First quarter; FM – 
Full moon; LQ – Last quarter)
Fig 4. Fecundity of C. senatoria in relation to moon 
illumination (NM – New moon; FQ – First quarter; FM – 
Full moon; LQ – Last quarter)
Egg sizes (diameter) of C. senatoria ranged from 53.8 µm 
to 72.5 µm. The mean oocyte diameter was 61.5 µm (±6.7) 
and sizes varied in relation to lunar cycles. Larger size of 
eggs were both observed from the individuals collected 
during FQ (70.5 µm ± 2.9) and LQ (63.2 µm ± 2.3) lunar 
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phase; whereas, smaller sizes of eggs were observed in 
the individuals collected during NM (54.0 µm ± 0.3) and 
FM (58.6 µm ± 1.6). Analysis of variance test (Two-way 
factor) revealed that the sizes of eggs in relation to lunar 
phases were significantly different (P<0.05). 
Variations on the egg sizes of C. senatoria were noticeable 
in relation to exogenous factors namely water amplitude, 
water temperature, and moon illumination. Smaller sizes 
of eggs were dominantly observed during NM and FM 
when there was an increase in water amplitude (Fig. 5), 
decrease (FM) and increase (NM) in water temperature 
(Fig. 6), and when the highest and lowest light intensity 
was recorded (Fig. 7). In contrast, larger sizes of eggs 
were observed when water amplitude was decreasing, 
and when the bottom water temperature and moon 
illumination were on its average variation. 
Fig 5. Egg diameter of C. senatoria in relation to water 
amplitude (NM – New moon; FQ – First quarter; FM – Full 
moon; LQ – Last quarter)
Fig 6. Egg diameter of C. senatoria in relation to bottom 
water temperature (NM – New moon; FQ – First quarter; 
FM – Full moon; LQ – Last quarter)
Fig 7. Egg diameter of C. senatoria in relation to moon 
illumination (NM – New moon; FQ – First quarter; FM – 
Full moon; LQ – Last quarter)
GSI of scallop C. senatoria ranged from a minimum of 
3.2, which was observed during NM to a maximum of 7.1 
during FQ. The mean GSI was 4.9 ± 1.1. Variation on GSI 
followed a lunar periodicity, wherein, values decreased 
during NM (4.3 ± 0.8) and FM (4.0 ± 0.5) however, it 
increased during FQ (5.8 ± 0.9) and LQ (5.4 ± 1.1) lunar 
phase. 
Variation on GSI of C. senatoria showed functional 
relationship with the variations of environmental 
parameters such as water amplitude, water temperature, 
and moon illumination. Decrease in GSI, which indicates 
spawning activity, occurred during NM and FM in 
association with the increase in water amplitude (Fig. 
8), when the highest and lowest average temperature 
occurred (Fig. 9), and during the absence and highest light 
intensity (moon illumination) recorded (Fig. 10). However, 
increase in GSI was observed during FQ and LQ lunar 
phase when water amplitude decreases, and when the 
bottom water temperature and moon illumination were 
on its average variation.
Fig 8. Gonado-somatic index of C. senatoria in relation to 
water amplitude (NM – New moon; FQ – First quarter; FM 
– Full moon; LQ – Last quarter)
Fig 9. Gonado-somatic index of C. senatoria in relation to 
bottom water temperature (NM – New moon; FQ – First 
quarter; FM – Full moon; LQ – Last quarter)
Fig 10. Gonado-somatic index of C. senatoria in relation to 
moon illumination (NM – New moon; FQ – First quarter; 
FM – Full moon; LQ – Last quarter)
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Results of histological analysis of gonad showed five 
distinct stages of maturity for female scallop C. senatoria: 
developing, matured, partially-spawned, spent, and re-
developing. Gonadal stages vary in relation to lunar phase. 
NM and FM were mostly dominated by partially spawned 
individuals, whereas, matured oocytes were dominated 
during FQ and LQ lunar phase. Fig. 11 shows the relative 
frequency of gonad stages for female scallop C. senatoria. 
Fig 11. Relative percentage of the five distinct gonadal 
stages for female C. senatoria (NM – New moon; FQ – First 
quarter; FM – Full moon; LQ – Last quarter)
DISCUSSION
The fluctuations of different environmental parameters 
both in intertidal and sub-tidal areas in aquatic environment 
are primarily driven by the complex association of the 
sun-earth-moon orbit. Changes in these environmental 
parameters can be perceived by the marine animals and 
can affect its life histories such as behavioral, physiological, 
as well as reproduction to assure an optimum synchrony 
with the environment (Yamahira, 2004; Tran et al., 2011). 
In the present study, environmental parameters that 
were monitored showed variability in relation to lunar 
cycle. Such changes act as an important spawning cue 
for the species to synchronize reproduction. The most 
favorable combination of heavy spawning of the species 
was increase water amplitude during spring tides, lowest 
and highest bottom water temperature, and extreme 
light intensity (lowest and highest), which were observed 
during NM and FM. Coupling reproduction within these 
two lunar phases serve many advantages both for the 
spawners and to the newly hatch larvae. For instance, 
water amplitude shows significant variation in relation 
to lunar cycle and the species time its spawning during 
spring tides. Same findings were observed in the scallop 
Placopecten magellanicus Gmelin, 1791, Pecten maximus 
Linnaeus, 1758 and Chlamys opercularis Linnaeus, 
1758 wherein spawning of these species were tidally 
related (Amirthalingam, 1928; Stevenson, 1936; Tang, 
1941; Dickie, 1953; Mason, 1958). The correspondence 
of spawning event during spring tide (NM and FM) 
suggests that water amplitude together with other local 
environmental conditions such as pressure or currents, 
biological form of food availability, and chemical factors 
such as the pheromones, which are correlated with tidal 
cycle, act as important environmental spawning cue. 
Furthermore, spawning during NM and FM, where spring 
tide occurs, may facilitate the speedy offshore movement 
of larvae away from estuaries and coastal water, where 
predators and other environmental stresses are high 
(Johanes, 1978). 
Water temperature is the environmental factor most often 
cited to influence bivalve reproduction, wherein either 
an increase or decrease in temparature is considered as 
the most important factor in the initiation of spawning 
(Naidu, 1970; Sastry, 1979; Cabiles and Soliman, 2019). 
In the present study, bottom water temperature varied in 
relation to lunar cycle. Variations could possibly the effect 
of tidal mixing and increase in water amplitude brought 
by the lunar-tidal cycle (Parsons et al., 1992). Spawning of 
C. senatoria both occured when water temperature was 
in its minimum and maximum average value during NM 
and FM. Some species of scallops where the spawning 
coincides with the decrease in water temperature includes 
Argopecten irradians concentricus Say 1822 (Sastry 1963, 
Barber and Blake 1983), Argopecten irradians irradians 
Lamarck 1819 (Tettelbach et al., 1999), and Argopecten 
gibbus Linnaeus 1758 (Miller et.al., 1981); whereas, 
spawning associated with an increase in temperature 
includes Chlamys opercularis Linnaeus 1758 (Ursin, 1956), 
Chlamys islandica Muller 1776 (Thorarinsdottir 1993), 
Amusium balloti Bernardi 1861 (Heald and Caputi, 1981), 
and Patinopecten yessoensis Jay 1857 (Kawamata, 1983).
Moon illumination is one of the exogenous factors that 
act as a cue in the initiation of spawning (Barber and 
Blake, 1991) on the Pectinids due to their great number of 
eyes; thus, highly sensitive to light impressions (Korringa, 
1947). In the present study, spawning of C. senatoria 
was significantly related to moon illumination. Spawning 
occurred during the lowest and highest average light 
intensity (moon illumination) recorded (NM and FM). 
Findings of this study concured with the findings of 
Amirthalingam 1928 that reproductive activity (spawning) 
of the Pecten opercularis Linnaeus 1758 occurred 
during full moon similarly in Pecten maximus Linnaeus, 
1758 (Tang, 1941), Littorina saxatilis Olivi, 1792 (Berry 
and Smith, 1987), and Siphonoria denticulata Quoy & 
Gaimard 1833 (Creese, 1980). Synchronous spawning 
in the absence and presence of moonlight has different 
advantages. Birth during nights without moonlight, 
especially during new moon, could reduce predation by 
visual hunters (Johannes, 1978) while spawning during 
full moon might facilitate migration to spawning sites 
(Colin et al., 1978). Thus, synchronized spawning may 
increase fertilization success (Olive et al., 2000). 
The combination of exogenous factors namely bottom 
water temperature, water amplitude, and moon 
illumination have a different role and effect in the initiation 
of gametogenesis, likewise in the synchronization of 
spawning event (Gosling, 2003). This is evident in Pectinid 
species where reproduction is genetically-controlled 
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response to the environment (Sastry, 1970). In the present 
study, C. senatoria showed bi-modal spawning event 
and tended to follow a lunar pattern in reproduction, 
wherein the direction of spawning occurred during NM 
and FM. Changes in fecundity, size of eggs, and GSI as 
dependent variables showed a similar trend in relation 
to lunar cycles. Decreasing values of these variables 
were observed consistent during NM and FM; whereas, 
increasing values were both observed during FQ and 
LQ lunar phase. Decreasing number of eggs (fecundity) 
and its size (diameter) together with the lower recorded 
GSI are results of spawning activity of the organism 
(Barber and Blake, 1991). According to McDowall (1970), 
species in diverse phyla like Mollusca, mostly exhibit 
lunar rhythm in reproduction, wherein spawning and 
growth are influenced by the lunar periodicity (Lucas and 
Southgate, 2012). Lunar periodicity in reproduction also 
observed in Ostrea edulis Linnaeus, 1758 (Orton, 1926), 
Tridacna squamosa Lamarck, 1819 (Tan and Yasin, 2001), 
Littorina saxatilis (Berry and Smith, 1987), Siphonoria 
denticulata (Creese, 1980), Chlamys opercularis (Wilson, 
1951), Pecten maximus (Mason, 1958), Meretrix meretrix 
Linnaeus, 1758 and Katelysia hiantina Lamarck, 1818 
(Sienes et al., 2018). Coupling reproduction with lunar 
cycles may have evolve because the cycles of the moon 
offer reliable time cues to which reproductive behavior 
can be synchronized (Skov et al., 2006). Furthermore, the 
lunar-related spawning of the species under study could 
possibly be the effect of species’ adaptation in the so 
called “bet-hedging” strategy, which retard reproductive 
activity when environmental parameters are not suitable 
for the spawning to occur (Parsons et al., 1992). On 
the other hand, if the environmental parameters were 
favorable for reproduction, synchronous spawning takes 
place. This strategy adopted by scallops ensures the 
favorable environmental conditions for the survival of 
larvae (Langton et al., 1987). These findings indicate that 
reproduction and necessarily spawning in the scallop are 
related to factors associated with lunar phases. Therefore, 
strategies for managing the resource can be formulated 
using the temporal dimension of lunar phases.
CONCLUSIONS
Chlamys senatoria is a highly fecund species. Variation 
of fecundity, egg diameter, and GSI were primarily 
attributed by the spawning activity. The species showed 
bi-modal and consistent pattern of reproduction in 
relation to lunar phase, which occurs during new moon 
and full moon. Retard spawning of the species during 
FQ and LQ promotes gonadal maturity during the times 
when environmental parameters were not favorable for 
reproduction to occur, whereby individuals with matured 
oocytes dominate within these lunar phases. In contrast, 
favorable environmental spawning cue during NM and FM 
initiates spawning, whereby partially-spawned individuals 
dominate within these two lunar phases. 
The most favorable combinations for heavy spawning 
of the species were (a) increase water amplitude during 
spring tides, (b) lowest and highest bottom water 
temperature, and (c) extreme light intensity (lowest and 
highest). On the other hand, substantial (but not heaviest) 
spawning occured during neap tide under FQ and LQ lunar 
phase. 
In general, gametogenic activity particularly spawning of 
C. senatoria are genetically-controlled response to the 
environment with the proper stimulus provided by the 
variations of bottom water temperature, water amplitude, 
and moon illumination. 
Based from the results of the study, major spawning of C. 
senatoria in Asid Gulf occured in the month of December, 
therefore, harvesting the species on the said month should 
be regulated specifically during NM and FM to ensure that 
the species could reproduce and contribute to the natural 
stock. Studies on other environmental factors (i.e., food 
availability) that may act as a cue for spawning should 
be done to completely explain the reproductive rhythm 
of the species in Asid Gulf. Development of IEC materials 
about the importance and reproduction of C. senatoria 
should be made to properly educate the authority and the 
Islanders on the present status of this peculiar resource 
in the gulf. 
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UTJECAJ MJESEČAVIH MIJENA NA REPRODUK-
CIJU ŠKOLJKAŠA (Chlamys senatoria GMELIN, 
1791) U ZALJEVU ASID, MASBATU, FILIPINI
SAŽETAK
U Masbateu, jedan od pet komercijalno važnih vrsta 
prisutnih u zaljevu Asid je školjkaš Chlamys senatoria, 
međutim njegova osnovna biologija je slabo razumljiva 
na Filipinima. Kako bi se osigurale biološke informacije za 
buduće očuvanje i upravljanje, istražen je reproduktivni 
ritam Chlamys senatoria u odnosu na mjesečevu fazu 
od listopada 2016. do ožujka 2017. godine. Školjkaši su 
se svakodnevno sakupljali iz ulova ribara, mjerili, secirali 
i obrađivali za histološku analizu, a utvrđivala su se i 
plodnost i veličina jaja (promjer). Ekološki parametar, 
kao što je temperatura vode na dnu, praćen je tijekom 
razdoblja uzorkovanja. Naši rezultati su pokazali da je C. 
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senatoria visoko plodna vrsta, s brojem oocita od 8,3 X 
105 do 2,1 X 106 po ženki, a veličine (oocita) se kreću od 
53,8 µm do 72,5 µm, dok se gonado-somatski indeks (GSI) 
kreće od 3,2 do 7.1. Plodnost, promjer jaja i GSI smanjuju 
se za vrijeme mladog mjeseca (NM) i punog mjeseca (FM). 
GSI ukazuje da početak mrijesta počinje tijekom NM i 
FM. Parametri okoliša koji su praćeni pokazuju značajne 
razlike u odnosu na mjesečevu fazu. Mrijest školjkaša C. 
senatoria slijedi mjesečev ciklus, na koji pokreče i utječe 
na varijacije različitih čimbenika poput temperature, 
amplitude vode i svjetlosti kao učinak mjesečevih / 
plimnih ciklusa. Ova otkrića ukazuju da su razmnožavanje 
i nužno mrijest u C. senatoria povezani s čimbenicima 
povezanim s mjesečevim fazama. Strategije upravljanja 
resursima mogu se formulirati korištenjem vremenske 
dimenzije lunarnih faza.
Ključne riječi: razmnožavanje, mjesečeva periodičnost, 
egzogeni čimbenici
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